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DETAILED ACTION 
Election/Restrictions 

Applicant's election with traverse of Group I, claims 1 and 3-18, in the reply filed on 9/19/07 is 
acknowledged. The traversal is on the ground(s) that the applied reference: Ikemoto et al. (JP 10153709 
A; hereafter Ikemoto) fails to disclose a length of time up to when the film is brought into contact with a 
first guide roll in the swelling bath is reduced. This is not found persuasive, as Ikemoto teaches that this 
process of forming a polarization film is significantly concerned with the prevention of wrinkle 
formation, noting that when a PVA resin film swells too much, wrinkles occur, and that if an unstable 
film traverses through a series of zigzagging guide rollers such wrinkles can be worsened [0008] [0033]. 
Ikemoto also teaches the general conditions of result effective variables such as the length of time the film 
is submerged in the swelling bath (abstract, [0030-0033]). Ikemoto doesn't explicitly teach the polymer 
film is brought into contact with the first submerged guide roll within a time up to when swelling reaches 
a saturation state and further is brought into contact with the second guide roll after the swelling reaches 
the saturation state. But, as Ikemoto teaches a method of obtaining wrinkle free polarization films, while 
describing general problems involved with swelling and the transport of swelled films, as well a range of 
film submergence time; it would have been obvious to one of ordinary skill in the art to alter a length of 
time up to when the submerged film is brought into contact with a first and second submerged guide rolls 
based on the amount of swelling in the polymer film, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges involves 
only routine skill in the art. In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 

The requirement is still deemed proper and is therefore made FINAL. 
Claims 19-30 are withdrawn from further consideration pursuant to 37 CFR 1.142(b), as being drawn to a 
nonelected invention, there being no allowable generic or linking claim. Applicant timely traversed the 
restriction (election) requirement in the reply filed on 09/19/2007. 
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Claim Rejections - 35 USC§112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claim 12 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the invention. 

Claim 12 recites the limitation "the guide roll", but within claim 1 from which claim 12 depends, 
"at least" a "first guide roll", and a "second guide roll" are mentioned, so as claim 12 is currently written 
it is unclear as to which guide roll (first, second, or further) "the guide roll" is in reference to. For 
purposes of examination "the guide roll" will be interpreted as any guide roll. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set 
forth in this Office action: 

A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that 
the subject matter as a whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner 
in which the invention was made. 

Claims 1, 3-8, 10, and 14-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ikemoto et al (JP 10153709A; hereafter Ikemoto). 

Claims 1, 3-7, 10, 17: Ikemoto teaches a method of producing a polarizing film (Abstract and 
[0014 - 0020]), comprising the steps of: allowing a hydrophilic polymer film (PVA based film) to swell 
wherein the polymer film is conveyed by means of a guide roll (guide rolls pictured as small circles in Fig 
1) so as to be impregnated in an aqueous solvent (water and boric acid) in a swelling bath (swelling tank, 
(10)) (Fig 1, and [0008], [0016]); 
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dyeing the polymer film using a dichroic substance (film passes through a dyeing tank (12) 
containing an iodine solution; Fig 1, and [0017]); 

and stretching the polymer film (stretching tub (14); Fig 1, [0018]); 

wherein in the swelling step, at least a first guide roll and a second guide roll are arranged in the 
swelling bath (Fig 1), and when the polymer film is impregnated in and allowed to travel in the aqueous 
solvent (Fig 1, [0008], [0016]), 

Ikemoto further teaches that this process of forming a polarization film is significantly concerned 
with the prevention of wrinkle formation, noting that when a PVA resin film swells too much, wrinkles 
occur, and that if an unstable film traverses through a series of zigzagging guide rollers such wrinkles can 
be worsened [0008][0033]. Ikemoto also teaches the general conditions of result effective variables such 
as the length of time the film is submerged in the swelling bath (abstract, [0030-0033]). Ikemoto doesn't 

I 

explicitly teach the polymer film is brought into contact with the first submerged guide roll within a time 
up to when swelling reaches a saturation state and further is brought into contact with the second guide 
roll after the swelling reaches the saturation state or the specific time conditions of claims 3-5 or 7. But, 
as Ikemoto teaches a method of obtaining wrinkle free polarization films, while describing general 
problems involved with swelling and the transport of swelled films, as well a range of film submergence 
time; it would have been obvious to one of ordinary skill in the art to alter a length of time up to when the 
submerged film is brought into contact with a first and second submerged guide rolls based on the amount 
of swelling in the polymer film, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only routine skill in the 
art. In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 

Claim 8: Ikemoto further teaches the polymer film is impregnated in the swelling bath for a time 
in the range of 4 to 6 minutes (abstract, [001 1]). 
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Claim 14: Ikemoto further teaches the temperature of the swelling bath lies in the range of 30 - 
40°C (abstract, [0011]). 

Claim 15: Ikemoto teaches that the polymeric film swells in the swelling bath, as well as being 
pulled along guide rollers, so inherently when the film material swells it is stretched. 

Claim 16: Ikemoto teaches the method of claim 1 (described above), but does not explicitly teach 
wherein with respect to a length of the polymer film before being subjected to the swelling step, a stretch 
ratio of the polymer film in the stretching treatment is in a range of 1.5 to 4.0 times. A "stretch ratio" as 
described by applicants disclosure (pg 13 lines 9 - 30) would appear to be dependant upon the time the 
polymeric film is submerged in the swelling bath, as described in the rejection to claim 1 (above), the 
submerging time is a result effective variable, therefore it would have been obvious to onie of ordinary 
skill in the art to alter a length of submerging time, correspondingly altering the "stretch ratio", to achieve 
a range of 1 .5 to 4.0 times, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only routine skill in the 
art. In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ikemoto as applied to 
claim 1 above, and further in view of Sanefuji et al (US 2002/0001700 Al). 

Ikemoto teaches the method according to claim 1, and further teaches that the final thickness, 
following drying, of the PVA film produced from the polarizing film process is about 20 - 35 microns 
([0020]). Ikemoto is silent as the starting PVA film thickness, therefore Ikemoto does not explicitly teach 
the PVA film before being subjected to a swelling treatment has a thickness in a range of not more than 
1 10 micron. Sanefuji teaches that the typical thickness range of a PVA film (pre-swelling) is preferably 
between 40 to 120 microns, as when the average thickness is less than 20 micron, stretching break occurs, 
and when the average thickness is over 150 microns stretching irregularity occurs in monoaxial stretching 
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in producing a polarization film ([0027]). Therefore it would have been obvious to one of ordinary skill 
in the art at the time of invention to have selected a pre-swollen PVA film thickness of between 40 to 120 
microns, as taught by Sanefuji, for the PVA film thickness in the polarization process taught by Ikemoto 
as Ikemoto is silent, and values outside of this taught range would lead to breaking or irregular stretching 
of the polarization film. Although Ikemoto in view of Sanefuji doesn't specifically teach the PVA film 
before being subjected to a swelling treatment has a thickness in a range of not more than 1 10 micron, it 
would have been obvious to one of ordinary skill in the art at the time of invention to have selected a 
thickness range of not more than 1 10 microns, since in the case where the claimed ranges "overlap or lie 
inside ranges disclosed by the prior art" a prima facie case of obviousness exists. In re Wertheim, 541 
F.2d 257, 191 USPQ 90 (CCPA 1976). 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ikemoto as applied to 
claim 1 above, and further in view of Harita et al (US 2001/0024322 Al; hereafter Harita). 
Ikemoto teaches the method according to claim 1, wherein the hydrophilic polymer film is a PVA based 
film ([0007]), but is silent as to specific chemistries of the PVA film. Harita teaches producing a 
polarization film from a PVA based film via processes including stretching, dyeing, fixing, etc. (abstract, 
[0049]). Harita specifically teaches adding 10 parts by weight of glycerin to 100 parts by weight of a 
PVA preparation solution (-9 wt %) ([0062]). Harita further teaches that when producing the PVA film 
it is advantageous to incorporate plasticizer such as glycerin as it is suitably used for improving the PVA 
films stretchability ([0034-0035]). Therefore it would have been obvious to one of ordinary skill in the 
art at the time of invention to have incorporated ~9 wt % of glycerin into a PVA polymer film, as taught 
by Harita, in the process taught by Ikemoto as the addition would improve the stretchability of the PVA 
based film. 
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Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ikemoto as applied to 
claim 1 above, and further in view of Burger (US patent 3,492,185; hereafter Burger). 

Ikemoto teaches the method of claim 1 (described above), but is silent as to what type of guide 
rolls are used in the process. Using bent roll as guide rolls is well known in the art as evidenced by 
Burger (col 6 lines 45 - 5 1). Burger further teaches that a bent roll can aid the reduction of longitudinal 
wrinkles in a web product (col 6 lines 45 -- 51). Ikemoto teaches that the purpose of their invention is to 
obtain wrinkle free polarization sheets ([0008], [001 1]). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to have selected specific types of guide rolls, such as a 
bent roll, for any guide roll(s) of the method taught by Ikemoto, for the purpose of reducing longitudinal 
wrinkles in the film. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ikemoto as applied to 
claim 1 above, and further in view of Kondo (JP 2000-147252; hereafter Kondo). 

Ikemoto teaches the method of claim 1 (described above), but is silent as to what type of guide 
rolls are used in the process. Kondo teaches a method for producing a polarization film, where the 
hydrophilic polymer film is contacted by rubber spiral guide rolls, arranged as 1 or 2 or more of the guide 
rolls, arranged besides or within a bath liquid (Fig 1, [0014-0016]). Additionally Kondo teaches that the 
motivation for using spiral rubber covered rolls is that they prevent the generation of fractures, and 
blemishes to the film [0004]). Therefore it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have incorporated a spiral roll as a guide roll, as taught by Kondo, for 
a guide roll other than the first guide roll in the process taught by Ikemoto as the incorporation of multiple 
spiral rolls will lead to lower occurrence of film fracture and blemishes. 
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Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ikemoto as applied to 
claim 17 above, and further in view of Tanaka et al (US patent 5,071 ,906; hereafter Tanaka). 

Ikemoto teaches the method of claim 17 (described above), where the dichroic solution is an 
iodine solution ([0017]), but Ikemoto does not explicitly teach the iodine solution contains at least two 
organic dyestuffs. Tanaka teaches a method of producing polarizing films where the addition of a 
dichroic dye solution is applied to a PVA film (col 5 line 55 - col 6 line 16). Further Tanaka teaches that 
iodine and dichroic dyes (plural) may be used together in order to control the hue (col 6 lines 10 - 13). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of invention to have 
added a plurality of dichroic dyes, as taught by Tanaka, to the iodine solution taught by Ikemoto in order 
to control the hue of the dye solution. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to Nathan H. Empie whose telephone number is (571) 270-1886. The examiner can normally be 
reached on M-F, 7:00- 4:30 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Michael 
Cleveland can be reached on (571) 272-141 8. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To develop a method for producing a 
polarizing film which can be used for a wet method while preventing 
fracture, impressions or the like by making use of spiral rubber 
rolls which hardly caused wrinkles or bending of a hydrophilic 
polymer film during transport. 

SOLUTION: In this method, a hydrophilic polymer film 1 is 
impregnated with a dichromatic substance and dipped and transported 
in a soln. 4 by plural guide rolls 2, 5, 6, 7 disposed outside and 
inside the bath while the film is stretched to obtain a polarizing 
film. In this process, a spiral rubber roll having spiral grooves 
symmetric with respect to the central part and having <100 rubber 
hardness is used for at least one of the guide rolls 2, 5, 6, 7. Then 
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a transparent protective layer is formed on one or both surfaces of 
the polarizing film. By this method, the swollen hydrophilic polymer 
film hardly suffers fracture or the like and the wet method can be 
used favorably. Production of wrinkles can be prevented by the spiral 
effect and a polarizing film of good quality can be efficiently 
produced in a high yield. 

COPYRIGHT: (C) 2000, JPO 
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[Claim(s)] 

[Claim 1] The manufacture approach of the polarization film characterized by in carrying out extension 
processing and manufacturing a polarization film, infiltrating the dichroism matter into a hydrophilic high 
polymer film, and carrying out immersion conveyance of the inside of bath liquid through two or more 
guide rolls arranged besides a bath and in bath liquid to have a symmetrical spiral slot on the basis of a 
center section in at least one of said guide roll, and for a rubber degree of hardness to use 100 or less spiral 
rubber covered roll for it. 

[Claim 2] The manufacture approach which is a thing with a flute width of 50mm or less which fabricated 
the part to which a spiral rubber covered roll touches the hydrophilic high polymer film of the spiral slot in 
the condition of having the radius of curvature of I mm or more, in claim 1. 

[Claim 3] The manufacture approach of using two or more spiral rubber covered rolls in claim 1 or 2 in the 
combination from which the configuration of a rubber degree of hardness or a spiral slot is different. 
[Claim 4] The manufacture approach which arranges a spiral rubber covered roll in bath liquid in claims 1- 
3. 

[Claim 5] The polarizing plate characterized by coming to prepare transparent protection layer in one side 
or the both sides of a polarization film which it comes to manufacture by the approach according to claim 1 
to 4. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polarizing plate using the method of manufacturing 
efficiently the polarization film by which quality was stabilized with the wet method, and its polarization 
film. 
[0002] 

[Background of the Invention] As conventionally illustrated to drawing 1 , as an approach of manufacturing 
a polarization film with the wet method which carries out extension processing, infiltrating the dichroism 
matter into the hydrophilic high polymer film 1 like an arrow head, and carrying out immersion conveyance 
of the inside of bath liquid 4 through two or more guide rolls 2, 5, 6, and 7 arranged within and without a 
bath 3, the approach a front face used a smooth thing as much as possible as a guide roll was learned. 
[0003] However, the trouble which a wrinkle and bending tend to generate was in the hydrophilic high 
polymer film by the swelling at the time of carrying out immersion conveyance of the inside of bath liquid. 
When the conventional spiral rubber covered roll which formed the spiral slot in the front face for the 
purpose of the wrinkle picking etc. was used, many blemishes, such as incrustation of a rubber covered roll, 
remained on the polarization film which the hydrophilic high polymer film which carried out the on-the- 
strength fall by swelling fractures, and cannot apply a wet method or is obtained, and application of a wet 
method was substantially difficult for it too. 
[0004] 

[The technical technical problem of invention] Harnessing the advantage of the spiral rubber covered roll 
which a wrinkle or bending cannot generate easily in the hydrophilic high polymer film of conveyance, it 
prevents generating of fracture, an incrustation blemish, etc. and this invention makes a technical problem 
development of the manufacture approach of the polarization film which can apply a wet method. 
[0005] 

[Means for Solving the Problem] In carrying out extension processing and manufacturing a polarization 
film, this invention infiltrating the dichroism matter into a hydrophilic high polymer film, and carrying out 
immersion conveyance of the inside of bath liquid through two or more guide rolls arranged besides a bath 
and in bath liquid It has a symmetrical spiral slot on the basis of a center section in at least one of said 
guide roll. And the polarizing plate characterized by coming to prepare transparent protection layer in one 
side or the both sides of the manufacture approach of the polarization film characterized by a rubber degree 
of hardness using 100 or less spiral rubber covered roll and its polarization film is offered. 
[0006] 

[Effect of the Invention] Also when immersion conveyance of the inside of bath liquid is carried out 
through it by having used the spiral rubber covered roll of the above-mentioned features according to this 
invention, it can be hard to generate fracture, an incrustation blemish, etc. in the swollen hydrophilic high 



polymer film, and a wet method can be applied good, and generating of a wrinkle, bending can also be 
prevented by the spiral effectiveness, and the good polarization film of quality can be efficiently 
manufactured with the sufficient yield. 
[0007] 

[Embodiment of the Invention] In carrying out extension processing and manufacturing a polarization film, 
the manufacture approach by this invention infiltrating the dichroism matter into a hydrophilic high 
polymer film, and carrying out immersion conveyance of the inside of bath liquid through two or more 
guide rolls arranged besides a bath and in bath liquid, it has a symmetrical spiral slot on the basis of a 
center section in at least one of said guide roll, and a rubber degree of hardness obtains a polarization film 
with the wet method using 100 or less spiral rubber covered roll. 

[0008] The example of said manufacture approach was shown in drawing 1 . 1 is a hydrophilic high 
polymer film, 3 is a bath, and the guide roll which 2, 5, 6, and 7 have arranged besides the bath and in bath 
liquid, and 4 are bath liquid. Although what has arranged the guide roll of two each besides a bath and in 
bath liquid was shown in the example of drawing, at this invention, there is especially no limitation about 
the number of arrangement, and a proper number can be arranged in the proper location besides a bath and 
in bath liquid. 

[0009] As a spiral rubber covered roll, it has a symmetrical spiral slot on the basis of the center section in a 
rubber layer like instantiation at drawing 2 (a), and 100 or less thing 8 is used for a rubber degree of 
hardness. Work of wrinkle picking, bending prevention, etc. can be made to act by conveying a hydrophilic 
high polymer film in the hand of cut where the spiral slot serves as breadth at last by establishing a spiral 
slot in bilateral symmetry on the basis of a center section. 

[0010] Although a spiral rubber covered roll can be formed by establishing a spiral slot for example, in a 
rubber layer by the proper method, applied force, such as wrinkle picking described above in that case, is 
controllable by the quality of the material of the width of face, pitch and number of start of a spiral slot, and 
a rubber layer, the peripheral velocity of a roll, etc. 

[001 1] It is fabricated by the condition that the part which touches a hydrophilic high polymer film as the 
spiral slot more desirable than points, such as wrinkle picking and incrustation blemish generating 
prevention, was illustrated to drawing 2 in the above has the radius of curvature of 5mm - infinity (flat) 
especially 3mm or more above all 1mm or more, and the flute width of a spiral is especially set to 5-20mm 
l-30mm above all 50mm or less. 

[0012] About the cross-section configuration of a spiral slot, especially limitation may have proper 
configurations, such as the thing 81 in which the slot of a cross-section semicircle was formed to the **** 
flat side which there is not, for example, was illustrated to drawing 2 (b), the thing 82 of the **** cross- 
section triangular waveform illustrated to (c), the thing 83 of a **** cross-section semicircle wave 
illustrated to (d), and the thing 84 of the **** cross-section square wave form illustrated to (e). In that case, 
as for the part which touches a hydrophilic high polymer film, especially the edge section, it is desirable 
like the example of drawing to be fabricated by the condition of having predetermined radius of curvature 
as described above. 

[0013] Also when immersion conveyance of the hydrophilic high polymer film which arranges and swelled 
the spiral rubber covered roll in bath liquid by making or less into 100 the degree of hardness of the rubber 
layer which, on the other hand, prepares the above-mentioned spiral slot is carried out, it can prevent 
generating [ blemish / fracture, / incrustation ] on the film. Rubber degrees of hardness more desirable than 
points, such as the prevention effectiveness, wear endurance, etc., are 40-80, especially 60-75 above all 90 
or less. In addition, a rubber degree of hardness is JIS. K It is based on 6301 . 
[0014] In addition, the aforementioned rubber layer can be formed with proper rubber, and there is 
especially no limitation about the rubber kind. Incidentally as the example, natural rubber (degrees of 
hardness 10-100), styrene butadiene rubber (degrees of hardness 30-100), nitrile rubber (degrees of 
hardness 15-100) and chloroprene rubber (degrees of hardness 10-90), isobutylene isoprene rubber (degrees 
of hardness 25-85) and ethylene propylene rubber (degrees of hardness 25-85), Krol sulfonation 
polyethylene rubber (degrees of hardness 50-95), silicone rubber (degrees of hardness 20-90), a 
fluororubber (degrees of hardness 55-80), polyurethane rubber (degrees of hardness 10-99), etc. are raised. 
[0015] In this invention, a spiral rubber covered roll is used for its 1 or 2 or more in the guide roll arranged 
besides a bath and in bath liquid, and can also be used for all of guide rolls. It is more desirable than points, 
such as the wrinkle picking effectiveness and stable conveyance, to arrange two or more spiral rubber 
covered rolls in the combination from which the configuration of a rubber degree of hardness or a spiral 
slot is different. 



[0016] Moreover, although a spiral rubber covered roll can be arranged besides a bath and in bath liquid 
like the above, it is more desirable than points, such as wrinkle picking of a hydrophilic high polymer film, 
to arrange in the bath liquid which a wrinkle etc. tends to generate in the swelling by bath liquid, and to use 
for immersion conveyance of the hydrophilic high polymer film within bath liquid. 
[0017] It manufactures a polarization film as mentioned above with the wet method which carries out 
extension processing, this invention infiltrating the dichroism matter into a hydrophilic high polymer film 
using a predetermined spiral rubber covered roll, and conveying it. If the point using the aforementioned 
spiral rubber covered roll is removed in this invention in the case of the manufacture, there is especially no 
limitation. 

[0018] Therefore, about the hydrophilic high polymer film and dichroism matter to be used, its sinking-in 
processing and bath liquid, or extension conditions, it can apply to the former correspondingly. 
Incidentally, as the hydrophilic high polymer film, a polyvinyl alcohol system film, a partial formal-ized 
polyvinyl alcohol system film, an ethylene- vinylacetate copolymer system partial saponification film, etc. 
are raised, for example, and iodine, dichromatic dye, etc. are raised as dichroism matter. 
[0019] Moreover, sinking-in processing of the dichroism matter to a hydrophilic high polymer film can also 
be beforehand performed at a process separate from extension processing, and can also be performed 
within the same bath as extension processing. In that case, although you may be mere drainage system bath 
liquid in the former as bath liquid, in the case of the latter, the drainage system bath liquid in which the 
dichroism matter was dissolved is used. 

[0020] The method which a difference is given [ method ] to the peripheral velocity of for example, a guide 
roll, and makes the elongation force act on a hydrophilic high polymer film can attain extension processing, 
and 2 - 10% of especially draw magnification is still more general 1 to 20% above all 50% or less. 
Although the thickness of the polarization film to form is 5-80 micrometers usually, it is not limited to this. 
[0021] In addition, it can apply to the former correspondingly also about other manufacture conditions, for 
example, swelling processing of the hydrophilic high polymer film can also be beforehand carried out in 
advance of extension down stream processing. It is desirable to prevent with a wrinkle etc. also in such a 
case using the above-mentioned spiral rubber covered roll in this invention. 

[0022] Although the polarization film by this invention can be preferably used for formation of various 
kinds of optical equipments, such as a liquid crystal display, etc., it can also be used as the polarizing plate 
which prepared transparent protection layer in one side or the both sides of a polarization film on the 
occasion of the practical use. Addition of transparent protection layer aims at improvement in a water 
resisting property or handling nature etc. 

[0023] Although the proper transparence matter can be used for formation of said transparent protection 
layer, the plastics which is excellent in transparency, a mechanical strength and thermal stability, moisture 
electric shielding nature, etc. is used preferably above all. As the example, the resin of heat-curing molds, 
such as polyester system resin, acetate system resin, polyether sulphone system resin and polycarbonate 
system resin, polyamide system resin and polyimide system resin, polyolefine system resin and acrylic 
resin or acrylic and an urethane system, an acrylic urethane system, an epoxy system, and a silicone system, 
thru/or an ultraviolet curing mold etc. is raised. 

[0024] Although transparent protection layer considered as the spreading method and film of plastics, it 
may be formed by the method with the proper laminating method through a glue line etc., and its thickness 
is also arbitrary. Especially generally let 1-300-micrometer 500 micrometers or less above all be the 
thickness of 5-200 micrometers. Moreover, transparent protection layer shall have detailed irregularity 
structure on a front face for the purpose of prevention, diffusion thru/or an anti glare of sticking, etc. 
[0025] The conductive thing which consists of a silica, an alumina, a titania and a zirconia, tin oxide and 
indium oxide, cadmium oxide, antimony oxide, etc. can also form formation of the transparence resin layer 
of surface detailed irregularity structure by the method with the proper method which carries out the 
surface roughing process of the front face by the method and sandblasting which make transparence 
particles, such as an organic system particle which consists of a polymer for which a bridge is not 
constructed [ a certain inorganic system particle, bridge formation, or ], contain, mat processing, etc. 
[0026] 

[Example] The diameter of 70mm which an example 1 rubber degree of hardness becomes from the nitril 
butadiene rubber of 70, The spiral slot of two articles which becomes the rubber layer of 500mm of field 
length from the cross-section configuration shown in drawing 2 (e) The flute width of 10mm, The spiral 
rubber covered roll which it comes to form on conditions (channel depth [ of 3mm ] and pitch 20mm and 
lead 40mm) is used for the guide roll of the sign 5 of drawing 1 . By the approach which applied to other 



guide rolls 2, 6, and 7 correspondingly at drawing 1 using the flat rubber covered roll The polyvinyl alcohol 
film with a width of face [ of 400mm ] and a thickness of 20 micrometers was introduced the rate for 
2m/into the bath liquid which consists of water which dissolved iodine, immersion conveyance was carried 
out, 5% of extension processing was performed, and the polarization film was obtained. In addition, the 
radius of curvature of the lobe corner of a spiral slot was set to about 1.5mm. 

[0027] The rubber covered roll considered as as [ right angle ], without rounding the lobe corner of an 
example 2 spiral slot was used, and also the polarization film was obtained according to Example 1. 
[0028] The rubber covered roll which set the degree of hardness of an example 3 rubber layer to 1 10 was 
used, and also the polarization film was obtained according to Example 1. 

[0029] The manufacture situation of the polarization film at the time of making whenever [ evaluation trial 
bath temperature ] into 20 degrees C, 30 degrees C, or 40 degrees C was investigated. The result was 
shown in degree table. 
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[0030] In the above, although remarkable incrustation and a remarkable blemish occurred on the 
polarization film obtained in Example 3, in Example 1, abnormalities, such as incrustation and a blemish, 
did not occur, but the appearance was good and the good polarization film of quality was obtained. 
Moreover, in Example 2, incrustation occurred on the polarization film obtained although it is not 
remarkable about three example, and the blemish was also generated in the elevated-temperature side. 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To stabilize the optical characteristics, 
such as polarization performance of a polarizer film, to avert the 
occurrence or wrinkling on a polarizing film base material in a 
production line, and to stabilize the traveling property of the film, 
and consequently to stabilize quality management, by swelling the 
polarizing film base material with an aq. boric acid soln. having a 
specific concn. of boric acid. 

SOLUTION: A PVA resin film is usually immersed for about 5 minutes 
in hot water kept at 35°C liquid temp, in a swelling vessel 10 and is 
thereby swollen. The water of the swelling vessel 10 is compounded 
with the boric acid (H3B03) of the concn. of 0.05 to 0.10wt.%. The 
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swollen PVA resin film is dyed by a iodine soln. in the next dyeing 
vessel 12 . The PVA resin film dyed with the iodine is stretched in 
the production line direction in the next stretching vessel 14. The 
polyiodine in the dyed and stretched PVA resin film is fixed in the 
next fixing vessel 16. The chemicals, such as boric acid, sticking to 
the film surface are washed away in the next washing vessel 18. Hot 
air is blown to the film surface in the drying furnace 20 of the 
final stage. 

COPYRIGHT: (C) 1998, JPO 



10/30/2007, EAST Version: 2.1.0.14 



Machine Translation for JP 10153709 A 
CLAIMS 



[Claim(s)] 

[Claim 1] The swelling process which makes a polarization film base material swell, and the process which 
dyes the polarization film base material which passed through this swelling process, The process which 
extends the polarization film base material which passed through this dyeing process, and the fixed process 
which fixes said stain to the polarization film base material which passed through this drawing process, The 
manufacture approach of the polarization film characterized by making it make said polarization film base 
material swell in said swelling process with the boric-acid water solution of 0.05 - 0.10 % of the weight of 
boric-acid concentration including the process which dries the polarization film base material which passed 
through this fixed process. 

[Claim 2] It is the manufacture approach of the polarization film indicated by claim 1 characterized by for 

solution temperature being in the range of 30-40 degrees C in said swelling process, and the dipping time 

amount of said polarization film base material being in the range for 4 - 6 minutes. 

[Claim 3] The manufacture approach of a polarization film that said polarization film base material is 

indicated by claim 1 characterized by being the polyvinyl-alcohol-resin film of 20-35-micrometer 

thickness, or 2 in the condition of having passed through the desiccation process. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the polarization film applied 

to a liquid crystal display etc. 

[0002] 

[Description of the Prior Art] Conventionally, in the liquid crystal display etc., the polarization film is 
prepared in the liquid crystal panel side so that a panel side may be legible. The polarization functional film 
according to a transparent polyvinyl alcohol (PVA) resin ingredient as this polarization film showed that 
cross-section structure to drawing 2 The protection film layer by the transparent triacetyl cellulose (TAC) 
resin ingredient same with both sides of 30 (This is hereafter called a "polarizer") (This is hereafter called a 
"TAC layer") 32a and 32b are prepared and the rebound ace court layer 34 of acrylic or a silicon system is 
further formed in TAC layer 32a by the side of a front face. 

[0003] And on the rebound ace court layer 34, the transparent antire flection film 36 by the metallic oxide or 
the fluorine compound is formed if needed, and the protection (protection) film 38 is further stuck for 
haulage or crack prevention of the outermost surface at the time of handling. Moreover, the mold releasing 
film 42 which uses a polyethylene terephthalate (PET) resin ingredient etc. as a base material through the 
binder 40 by the acrylic ingredient is stuck on TAC layer 32b by the side of a rear face. 
[0004] And this polarization film Fa As it faces using it for a liquid crystal display etc. and was similarly 
shown in drawing 2 , a mold releasing film 42 and the protection film 38 are removed, and liquid crystal 44 
is stuck on the front face of the liquid crystal panel 48 inserted among the glass substrates 46a and 46b of a 
couple, moreover, the rear-face side of a liquid crystal panel 48 - this polarization film Fb although stuck - 
- polarization film Fb by the side of this rear face ****-- neither the antire flection film 36 nor the rebound 
ace court layer 34 is formed. 

[0005] however, as the manufacture approach of the polarization films Fa and Fb of a lever The swelling 
process which makes a PVA resin film carry out impregnation swelling of the water as surface treatment of 
the polyvinyl alcohol (PVA) resin film which is the charge of a base material of the above-mentioned 
polarizer 30, Generally what is processed according to each process of the process which dyes this swollen 
resin film with an iodine solution, the process which extends the dyed resin film, the process which fixes 
the above-mentioned iodine stain on the front face of a resin film, and a desiccation process is performed. 
[0006] In the dyeing process of degree process, iodine dyeing to a resin film is efficiently performed by the 
swelling process of the beginning of a PVA resin film carrying out impregnation of the moisture to a PVA 
resin film, and making it swell in each of these processes. Moreover, in a consecutive drawing process, the 
molecular arrangement of a PVA resin film becomes regular, and it also has the field that polarizability 
improves, and is indispensable as an indispensable process. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the swelling process of the above-mentioned PVA 



resin film, the degree of swelling of the resin film is not managed so much conventionally. A PVA resin 
film is apt to swell [ therefore, ] too much. And if there is variation in the degree of swelling of such a PVA 
resin film, in the following iodine dyeing process, a difference will arise in whenever [ dyeing / of iodine ], 
and the problem that optical properties, such as polarizability of a PVA resin film, are not stabilized will 
arise. 

[0008] Moreover, when a PVA resin film swells too much, Siwa occurs with a production line on a resin 
film, and an optical property may be spoiled when Siwa exists in a resin film plane. There was a problem 
that move in a zigzag direction if Siwa furthermore occurs on a resin film with a production line, and the 
performance traverse of a film worsened, a drawing became uneven, and quality became instability as a 
result. 

[0009] The technical problem which is going to solve this invention is by managing the degree of swelling 
of a polarization film base material to offer the manufacture approach of a polarization film that 
stabilization of optical properties, such as polarizability, is attained, and Siwa generating to the polarization 
film base material in a production line can be avoided, and stabilization in the stability, as a result the 
quality control side of film performance traverse can be attained. 
[0010] 

[Means for Solving the Problem] The manufacture approach of the polarization film applied to this 
invention in order to solve this technical problem The swelling process which makes a polarization film 
base material swell, and the process which dyes the polarization film base material which passed through 
this swelling process, The process which extends the polarization film base material which passed through 
this dyeing process, and the fixed process which fixes said stain to the polarization film base material 
which passed through this drawing process, Let it be a summary to have made it make said polarization 
film base material swell in said swelling process with the boric-acid water solution of 0.05 - 0.10 % of the 
weight of boric-acid concentration including the process which dries the polarization film base material 
which passed through this fixed process. 

[001 1] In this case, although the proper range of the boric-acid concentration of the water solution in said 
swelling process changes also by the dipping time amount of solution temperature or a polarization film 
base material, it is usually desirable [ the range ] under the conditions for [ 30-40 degrees-C / of solution 
temperature /, and dipping time amount ] 4 - 6 minutes that it is in 0.05 - 0.10% of the weight of the range. 
[0012] Boric-acid concentration is 0.05. In a production line, the performance traverse of a film is not 
securable in it being below weight %. That is, a film moves a production-line top in a zigzag direction, 
Siwa occurs on a film front face, or film fracture is sometimes caused. This originates in that a film 
contracts since especially the solution temperature of a fixed tub is lower than the solution temperature of a 
drawing bath, and the balance of the tension in the cross direction of a film collapsing according to Siwa 
generating. 

[0013] On the other hand, boric-acid concentration is 0.10. If weight % is exceeded, lowering of a 
polarization property will be seen. The degree of swelling of a film falls, so that this increases boric-acid 
concentration, and it originates in the dye affinity having fallen by lowering of the film degree of swelling. 
In addition, generally as a polarization film base material, a polyvinyl alcohol (PVA) resin film is used, and 
the film thickness is set to about 20-35 micrometers in the condition of having passed through the 
desiccation process. 
[0014] 

[Embodiment of the Invention] Hereafter, the suitable example of this invention is explained to a detail. 
Process drawing is shown and explained to the production-line list which realizes this invention first at 
drawing 1 . This production line consists of the swelling tub 10, a coloring tank 12, a drawing bath 14, a 
fixed tub 16, a rinse tank 18, and a drying furnace 20 so that it may be illustrated. 

[0015] After the transparent polyvinyl alcohol (PVA) resin film F of 50-100-micrometer thickness which is 
the polarization film base material of this invention begins to be rolled from the **** coil 22 and passes 
through the swelling tub 10, a coloring tank 12, a drawing bath 14, the fixed tub 16, a rinse tank 18, and a 
drying furnace 20 one by one, it is rolled round by the winding coil 24. 

[0016] In the swelling tub 10, the dipping of the PVA resin film F is carried out to water, and it is swollen. 
By usually carrying out a weak dipping to the molten bath of 35 degrees C of solution temperature for 5 
minutes, humidity of the film F is carried out and it is swollen. In this invention, the boric acid (H3B03) of 
concentration is blended with the water of this swelling tub 10 0.05 to 0. 10% of the weight. 
[0017] The swollen PVA resin film F is dyed by the iodine solution in the following coloring tank 12. The 
iodine (12) of the boric acid of the potassium iodide (KI) of concentration and 1-% of the weight 



concentration and 0.023-% of the weight concentration is usually blended with this coloring tank 12 3% of 
the weight. The solution temperature of this coloring tank 12 is 35 degrees C, and the dipping time amount 
of a film is for about 80 seconds. 

[0018] In the following drawing bath 14, the PVA resin film F by which iodine dyeing was carried out is 
extended in the direction of a production line. He is trying to apply tension to a film according to the carrier 
rollers 15a and 15b by the side of close [ of a drawing bath 14 ], and carrier rollers [ by the side of 
appearance / 15c and 15d ] speed difference. The liquid presentation of this drawing bath 14 is usually 
made into 3 % of the weight of boric-acid concentration, and 3 % of the weight of potassium iodide (KJ) 
concentration. And for the dipping time amount of a film, for about 50 seconds and draw magnification are 
[ solution temperature ] 1 .3 at 50 degrees C. It may be twice. 

[0019] In the following fixed tub 16, it is fixed to the Pori iodine in the PVA resin film F by which the 
dyeing drawing was carried out. The liquid presentation of this fixed tub 16 is usually 3 % of the weight of 
boric-acid concentration, and potassium iodide (KI) concentration 0.5. It is considering as weight %. And 
solution temperature is setting dipping time amount of a film as for about 40 seconds at 35 degrees C. 
[0020] In the following rinse tank 18, actually, the fuel spray of about 20-degree C shower water is carried 
out to a film plane, and chemicals, such as a boric acid adhering to a film plane, are flushed. Moreover, in 
the drying furnace 20 of a final process, hot blast (about 90 degrees C) is sprayed on a film plane. The 
blasting time amount of hot blast is for about 70 seconds. Thickness of a PVA resin film is set to about 20- 
35 micrometers in the condition of having passed through this desiccation process. 

[0021] Next, since various kinds of trials were performed, the test result is explained. The following table 1 
shows the test result under various kinds of conditions. As a test condition, six steps (0 %, 0.025%, 0.050%, 
0.075%, 0.100%, 0.125 %) are adopted for the boric-acid concentration in the water solution of the 
swelling tub 10 in the range to 0% weight - 0.125 % weight. Moreover, three conditions (30 degrees C, 35 
degrees C, 40 degrees C) were chosen in 30 degrees C - 40 degrees C, and, as for solution temperature, the 
dipping time amount of a film has also chosen three conditions (4 minutes, 5 minutes, 6 minutes) in the 
range for 4 minutes - 6 minutes further. 

[0022] and - a table 1 — one among these test conditions - the conditions (dipping time amount 4 minutes, 
30 degrees C of solution temperature) to which a degree of swelling becomes low most 

2) The conditions to which a degree of swelling becomes high most (dipping time amount 6 minutes, 40 
degrees C of solution temperature) 

3) The conditions which take the lead in the condition range (dipping time amount 5 minutes, 35 degrees C 
of solution temperature) 

The result performed by coming out is shown. 

[0023] 

[A table 1] 
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[0024] As a characteristic test of a film, each item of degree of polarization, simple substance permeability, 

an optical property, and the performance traverse in a production line was mentioned, and characterization 

was performed by optical measurement or inspection by viewing about these items. 

[0025] Performing measurement of the basic optical property of a polarization film by the polarizing prism 

method in it, the measuring instrument used "MCPD-1000 28C" of an Otsuka electronic company. As a 

measurement parameter, the parallel permeability Kl with prism (%) and the rectangular permeability K2 

with prism (%) were measured in the spectrum with a wavelength property of 380nm - 800nm, and degree 

of polarization V and the simple substance permeability Y were computed by the following several 1, 

respectively. 

[0026] 

[Equation 1] 



[0027] Degree of polarization V and the simple substance permeability Y thought that it was hard to carry 
out a relative comparison since a value is changed for every manufacture conditions, and standard deviation 
sigma was merely shown in a table 1, respectively. It measures for every progress for 1 minute in [ 
monograph affair ] 30 minutes during line transit, and standard deviation sigma is computed and shown 
from a total of 3 1 times (N= 3 1 ) of measured value. 

[0028] And as assessment of an optical property, since there was no significant difference in each sample 
so much about degree of polarization V, the value and dyeing degree of simple substance permeability 
sigma (%) performed characterization. Among a table 1, a part of fitness and "** mark of M 0 mark"" are 
problematic, and "x mark" is assessment of a defect. In this case, I hear that the variation in the optical 
property of the direction of a production line is so large that the value of sigma is large, and assessment of 
simple substance transmission sigma (%) is sigma<0.150. It is fitness (O mark) and 0.150<=sigma<0.200 
** mark and sigma>=0.200 It judged with the defect (x mark). 

[0029] Moreover, the generating condition of Siwa on the front face of a film performed assessment of line 
performance traverse, and that in which fitness (O mark) is conspicuous in a thing without Siwa, and ** 
mark and generating of Siwa are conspicuous in what generating of Siwa is accepted a little in was judged 
to be a defect (x mark). A certain amount of functionality is accepted between the variation in an optical 
property, and the generating condition of Siwa. 

[0030] a deer - carrying out — the test result of a table 1 — seeing — introduction and 1 — the 
characterization of conditions (dipping time amount 4 minutes, 30 degrees C of solution temperature) by 
which a degree of swelling becomes low most — the boric-acid concentration of a swelling tub — 0% and 
0.025% In extent, variation is in an optical property and the result that a problem has slight line 
performance traverse (Siwa generating) was obtained. And boric-acid concentration is 0.050%, 0.075%, 
and 0.100%. There is also no variation in an optical property then, and the result that line performance 
traverse (Siwa generating) was also good was obtained. 0.125% of however, boric-acid concentration Poor 
dyeing of a film was accepted in the case. Therefore, the judgment that the optimal range of the boric-acid 
concentration of a swelling tub was 0.05 - 0.10 % of the weight was obtained. 

[0031] 2 [ next, ] - the characterization of the conditions (dipping time amount 6 minutes, 40 degrees C of 
solution temperature) to which a degree of swelling becomes high most -- seeing — above-mentioned 1 - 
assessment hardly changes with the case where they are the conditions (dipping time amount 4 minutes, 30 
degrees C of solution temperature) to which a degree of swelling becomes low most. Although the variation 
of an optical property and Siwa generating by line transit were accepted when boric-acid concentration was 
0.050 % a little, this regards it as error range. Therefore, also when it was the conditions to which this 
degree of swelling becomes the highest, assessment with fitness was obtained in the range whose boric-acid 
concentration of a swelling tub is 0.05 - 0.10 % of the weight. 

[0032] furthermore, the characterization of the conditions (dipping time amount 5 minutes, 35 degrees C of 
solution temperature) which take the lead in 3 condition range ~ above-mentioned 1 — the conditions 
(dipping time amount 4 minutes, 30 degrees C of solution temperature) to which a degree of swelling 



becomes low most, and 2 - it was the assessment which hardly changes to the case where they are the 
conditions (dipping time amount 5 minutes, 35 degrees C of solution temperature) to which a degree of 
swelling becomes high most. The proper range of the boric-acid concentration of a swelling tub is 0.05- 
0.10. It is weight %. 

[0033] It was checked that there is also no Siwa generating of a film plane and good line performance 
traverse is obtained while the variation (sigma) in the simple substance transmission of a polarization film 
is controlled and the improvement of an optical property is accepted by blending a boric acid with a 
swelling tub by this example summarizing the above test result. And as proper range of the boric-acid 
concentration, 0.05 - 0. 10 % of the weight is desirable, and it is 0.10. When weight % was exceeded, it was 
also checked that cause poor dyeing conversely and an optical property is spoiled. 
[0034] Although the example was explained in full detail above, alterations various in the range which is 
not limited to the above-mentioned example at all, and does not deviate from the meaning of this invention 
are possible for this invention. For example, this invention may be applied, even if it adds a swelling 
assistant further to a swelling tub or the liquid presentation of a coloring tank, a fixed tub, etc. differs from 
this example. Moreover, of course, the base material of a polarization film is also applied also to the 
amelioration article or the other resin film raw material of a polyvinyl alcohol (PVA) resin film. 
[0035] 

[Effect of the Invention] A polarization film faces this invention being manufactured through the 
continuation production line which consists of a swelling process, an iodine dyeing process, a drawing 
process, a fixed process, a desiccation process, etc., it carries out impregnation of the boric-acid water of 
0.05 - 0.10 % of the weight of boric-acid concentration to a polarization film base material in the swelling 
process before iodine dyeing, and it is made to make it swell. 

[0036] Therefore, the degree of swelling of a polarization film base material is controlled, the variation in 
optical properties, such as polarizability, is canceled, generating of Siwa of a film base material front face 
is also lost in a production line again, and stabilization of quality is obtained. And quality control of a 
polarization film becomes easy by this, improvement in the product yield can also be aimed at, and it 
contributes also to cheap-ization of product cost. 



